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CDF 5XQ��E�6LOLFRQ�6WXG\�*URXS
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CDF 5XQ��E
l )1$/�6XSSRUWV�H[WHQGHG�UXQQLQJ���a���IE���SHU�H[SHULPHQW�E\�����

l /DERUDWRU\�SURSRVHG�WKH�IROORZLQJ� ERXQGDU\�FRQGLWLRQV�IRU�WKH�5XQ�
�E�XSJUDGH�SURMHFWV��

É 7KH�EXGJHW�IRU�WKH�UHSODFHPHQW�RI�VLOLFRQ�YHUWH[�GHWHFWRUV�VKRXOG�EH�
���0��SHU�H[SHULPHQW��ZLWK�FRQWLQJHQF\

É 7KH�QHZ�GHWHFWRUV�PXVW�EH�GHVLJQHG�ZLWK�WKH�FRQILGHQFH WKDW�WKH\�ZLOO�
RSHUDWH�HIIHFWLYHO\�WKURXJKRXW�5XQ��E��ZLWK�DQ�DQWLFLSDWHG�OXPLQRVLW\�
RI�DW�OHDVW����IE��

É 7KH�LQVWDOODWLRQ�RI�DOO�GHWHFWRU�XSJUDGHV�PXVW�RFFXU�GXULQJ�D�VLQJOH�
VKXWGRZQ�RI�QR�PRUH�WKDQ�VL[�PRQWKV�GXUDWLRQ��ZLWK�UROO�RXW�DQG�UROO�LQ�
WHQWDWLYHO\�VFKHGXOHG�EHWZHHQ�2FWREHU������DQG�0DUFK������
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CDF 3$&�5HTXHVW

l :KDW�DUH�WKH�UHODWLYH�PHULWV�DQG�LPSOLFDWLRQV�RI�WKH�
IROORZLQJ�VWUDWHJLHV"

É 5HSODFH�RQO\�/D\HU���
É 5HSODFH�/D\HU����DQG�RQO\�WKH�LQQHU���RU���OD\HUV�RI�69;,,
É &RPSOHWH�UHEXLOG�RI�/D\HU����DQG�69;,,

l 5HVSRQVH�QHHGHG�IRU�3$&�0HHWLQJ�LQ�1RYHPEHU
É'LUHFWRUDWH�ZDQWV�D�SUHYLHZ�LQ�PLG�2FWREHU
É &')�5XQ��E�FRPPLWWHH�ZLOO�JHW�RXU�UHSRUW�D�ELW�HDUOLHU��ZH�KRSH�

� 6KRXOG�UHOHDVH�&')�1RWH������ZLWKLQ�QH[W�WZR�ZHHNV�
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CDF 'UDIW�6FKHGXOH
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CDF 3$&�$VSHQ�-XQH

l -RKQ�0DUULQHU·V�3UHVHQWDWLRQ�

����&ROOLGHU���1X0,�%7H9��.DRQ
����&ROOLGHU���1X0, ��%7H9
�����&ROOLGHU���1X0,
�����&ROOLGHU��&')�DQG�'��

,QWHJUDWHG�/XPLQRVLW\��IE���6FHQDULR

Integrated Luminosity for CDF and D0 2001-2007

Assumes NuMI starts 2003

Assumes BTeV starts simultaneous operation with B0 and D0 IN 2005

Assumes Kaon starts in 2005
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CDF 5XQ��E�:RUNLQJ�*URXS

l 5XQ��D�VLOLFRQ
É'HVLJQHG�WR�VXUYLYH���IE�� ZLWK�KLJK�GHJUHH�RI�FRQILGHQFH�
É 7KH�PRVW�DSSURSULDWH�UDG�KDUG�WHFKQRORJ\�DYDLODEOH�DW�WKH�WLPH

l 5XQ��E�:RUNLQJ�*URXS��$GGUHVV�WKH�IROORZLQJ�TXHVWLRQV
É *LYHQ�WKH�QHZ�OXPLQRVLW\�JRDO�KRZ�ORQJ�ZLOO�WKH�VLOLFRQ�VXUYLYH�"
É ,I�QHFHVVDU\��:KDW�DUH�WKH�VLPSOHVW�DQG�PRVW�HIIHFWLYH�VWUDWHJLHV�

IRU�UHSODFHPHQWV�"
� ,QFRUSRUDWH�DOO�RI�RXU�H[SHULHQFH�RYHU�WKH�SDVW�GHFDGH
� 8VH�QHZHU�WHFKQRORJLHV�WR�RXU�EHQHILW
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CDF :RUNLQJ�*URXS�$FKLHYHPHQWV
l ,GHQWLILHG�OLIHWLPH�RI�SUHVHQW�V\VWHP�

É 7KH�LVVXH�LV�GHSOHWLRQ�YROWDJH�DQG�QRLVH
É ,PSRUWDQW�FDYHDW��7KHUH�H[LVW�D�OLPLWHG�QXPEHU�RI�GLUHFW�PHDVXUHPHQWV�LQ�

DFWXDO�7HYDWURQ�HQYLURQPHQW��7KHVH�KDYH�VRPH�LQFRQVLVWHQFLHV�
� ,RQL]LQJ�FRPSRQHQW��VXUIDFH�GDPDJH�DW���FP�

Ç 5XQ��D�GDWD�⇒ ����UDG�SE��

Ç 5XQ��E�GDWD�⇒ ����UDG�SE��

� /HDNDJH�FXUUHQWV��GDPDJH�WR�QXFOHDU�ODWWLFH�
Ç 5XQ��D�GDWD�⇒ ����Q$�VWULS�SE��

Ç 5XQ��E�GDWD�⇒ ����Q$�VWULS�SE��

� $YHUDJH�UDGLDO�GHSHQGHQFH�5�D��ZKHUH�D� �����WR����
Ç ([WUDSRODWLRQV�WR�YHU\�VPDOO�UDGLL��/����KDYH�ODUJH�XQFHUWDLQW\

É %H\RQG�WKHVH�PHDVXUHPHQWV��ZH�UHO\�XSRQ�SXEOLVKHG�UDGLDWLRQ�GDPDJH�
VWXGLHV�ZKLFK�GR�QRW�PLPLF�DFWXDO�RSHUDWLQJ�FRQGLWLRQV⇒ LQWHUSUHWDWLRQV��
XQFHUWDLQWLHV�
� 'RVH�UDWH�LV�PXFK�KLJKHU�
� 6SHFLILF�SDUWLFOH�W\SHV�DQG�HQHUJLHV�DUH�XVHG

É :KDW�HQJLQHHULQJ�VDIHW\�PDUJLQ�LV�DSSURSULDWH�"�
� /+&�LV�XVLQJ�IDFWRUV�RI�����WR����
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CDF $FKLHYHPHQWV����
l ,I�D�UHSODFHPHQW�LV�UHTXLUHG��:*�FRQFOXGHG�

�� &KLS → �����PLFURQ�RI�69;��DUFKLWHFWXUH�
�� '$4 → 1HZ�PLQL�3RUWFDUG�VFKHPH
�� 6HQVRUV → 6LQJOH�VLGHG�EDFN�WR�EDFN�UDG�KDUG�VWULSV
�� 0RGXOHV → $SSO\�/����&06�FRQFHSWV�DQG�PDWHULDOV
�� 0HFKDQLFV� → $SSO\�/����&06�VLPSOH�DVV·O\�VXSSRUW�FRQFHSWV
�� 0DWHULDO → 6WXGLHG�PDWHULDO�EXGJHW�	�LWV�HIIHFWV��LGHDV�IRU�OHVV�

l $QDO\VLV�RI�5XQ��D�H[SHULHQFH��+RZ�FDQ�ZH�VWUHDPOLQH�"
É 6LQJOH�VLGHG�VLOLFRQ
É 0DQ\�IHZHU�DQG�PRUH�XQLYHUVDO�FRPSRQHQWV
É 6LPSOH�DVVHPEO\�PHWKRGV
É )LQH�SLWFK�VLJQDO�FDEOHV�

l 3L[HOV
É )RUPHG�D�VXEJURXS�WR�VWXG\�IHDVLELOLW\��FRVW��VFKHGXOH�IRU�&')�XVH
É )3,;�FKLS���$7/$6�VHQVRU�PRGXOH�VXSSRUW�FRQFHSWV
É 0RUH�GHWDLOHG�ZRUN�VWLOO�UHTXLUHG�² QR�VKRZ�VWRSSHUV�
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CDF 2XWOLQH�RI�WKLV�WDON

l :KDW�DUH�WKH�SUREOHPV�"
É /RQJHYLW\�LV�QRW�VRPHWKLQJ�ZH�KDYH�LQ�DEXQGDQFH
É 7LPH�LV�QRW�VRPHWKLQJ�ZH�FDQ�DIIRUG�WR�ZDVWH

l :KDW�DUH�WKH�VROXWLRQV�"
É 7KH�EDG�QHZV��7KHUH�DUH�QR�HDV\�VROXWLRQV
É 7KH�JRRG�QHZV��:KDW�DSSHDUV�WR�EH�D�UHDVRQDEOH�VROXWLRQ�LV�DOVR�

YHU\�EHQHILFLDO

l :KDW�KDV�WR�EH�GRQH�QRZ��ZKDW�FDQ�EH�GRQH�ODWHU�"
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CDF /LIHWLPH�FDOFXODWLRQV

l 5XQ��D�GHWHFWRU�GHVLJQ��
É JXDUDQWHHG WR�ODVW���IE����VKRXOG�ODVW�ORQJHU��%XW�KRZ�ORQJ�"

l (YDOXDWH�WZR�FKDUDFWHULVWLFV�RI�HDFK�OD\HU�RQ�WKH�EDVLV�RI�
NQRZQ�RSHUDWLRQ�DQG�DYDLODEOH�GDWD�RQ�UDGLDWLRQ�GDPDJH�
É6LJQDO�WR�1RLVH�5DWLR��615��
É %LDV�YROWDJH�UHTXLUHG�IRU�IXOO�GHSOHWLRQ��9'���

l 5DG�GDPDJH�PDLQO\�QXFOHDU�UHDFWLRQV�LQ�EXON
É /HDGV�WR�ERWK�KLJKHU�OHDNDJH�FXUUHQW��,/���DQG�FKDQJH�LQ�GRSDQW�

FRQFHQWUDWLRQ�ZKLFK�DIIHFWV�WKH�GHSOHWLRQ�YROWDJH
� :H�FDQ�EHJLQ�WR�XQGHUVWDQG�,/ ZLWK�UHODWLYHO\�PRGHVW�GRVHV�
� 7R�GHWHUPLQH�9' LQ�&')�ZH�QHHG�ODUJHU�GRVHV�� L�H��5XQ��D�GDWD�

É 5XQ���GDWD��GLUHFW�QRUPDOL]DWLRQ�RI�,/�YV LQWHJUDWHG�OXPLQRVLW\�/�
,/  ������P$�[�9V�[�5���� [�/�� 9V� 6WULS�9ROXPH �XQLWV�DUH�FP�DQG�IE����
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CDF )OXHQFH
l 5XQ���,/ GDWD�DOVR�XVHG�WR�QRUPDOL]HG�QHXWURQ�HTXLYDOHQW�

IOXHQFH�ΦQ YHUVXV�LQWHJUDWHG�OXPLQRVLW\�/��
,/  �,R ��α ΦQ 9V���������

É$�UDQJH�RI�YDOXHV�IRU�α FDQ�EH�IRXQG�LQ�OLWHUDWXUH�
� :H�XVH����± ���[���²�� $��FP�WR�FRYHU�FRPPRQO\�XVHG�YDOXHV�IRU�RXU�5XQ�
��RSHUDWLQJ�WHPSHUDWXUH�
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CDF /RQJHYLW\�E\�OD\HU
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CDF /RQJHYLW\
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It appears that we can’t 
bias Micron silicon from 
the p-side.

When this silicon inverts, 
it may be useless. Even if 
it is still usable, it will not 
be depletable for nearly 
as long as we had 
planned.  
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CDF ,PSOLFDWLRQV

l 7KH�*RRG�1HZV��
É$OO�VLOLFRQ�ZLOO�VXUYLYH�5XQ��D�DQG�SUREDEO\�ORQJHU�
É 7KH�,6/�ZLOO�QRW�QHHG�WR�EH�UHSODFHG

l 7KH�EDG�QHZV�
É /����/���/���/����/��"��FDQQRW�EH�DVVXPHG�WR�VXUYLYH�WR����IE��

l :KDW·V�WKH�EHVW�ZD\�WR�UHSODFH�GHDG�ODGGHUV�"
l &DQ�ZH�UHSODFH�WKHP�DQG�OHDYH�HYHU\WKLQJ�HOVH�DORQH�"�

É 7KLV�KDV�JRW�WR�EH�WKH�HDVLHVW�WKLQJ�WR�GR�² ULJKW�"�
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CDF 6LPSOH�5HSODFHPHQW�"

l ([DFW�UHSODFHPHQW�RI�69;,,�OD\HUV
É 5HTXLUHV�GRXEOH�VLGHG��'6��VLOLFRQ��

� 0LFURQ�DQG�OHVV�H[SHULHQFHG�FRPSDQLHV�DUH�WKH�VROH�YHQGRUV�DYDLODEOH�
Ç +3.�KDV�VDLG�WKH\�ZLOO�QRW�PDNH�'6�VLOLFRQ�DQ\PRUH

� '6�VLOLFRQ�LV�QRW�UDGLDWLRQ�KDUG��:H�ZRXOG�QRW�JDLQ�PXFK�

É:KDW�DERXW�XVLQJ�VLQJOH�VLGHG��66��VLOLFRQ�"
� � VHQVRUV�IRU�HDFK���XVHG�EHIRUH�25�ZH�GURS�VWHUHR�LQIR
� UHTXLUHV�GLUHFW�FRROLQJ�WR�a��R &�IRU�VPDOO�UDGLXV�OD\HUV�DQG�KLJK�ELDV�
YROWDJHV

É ,W�ZRXOG�EH�D�YHU\�VLJQLILFDQW�FKDOOHQJH�WR�GHVLJQ�D�GRXEOH�WKLFN�
VLOLFRQ�ODGGHU�ZLWK�LQWHJUDWHG�FRROLQJ�WKDW�ILWV�LQWR�RXU�H[LVWLQJ�
69;,,�EXONKHDGV��

É (YHQ�LI�ZH�ZHUH�WR�VXFFHHG��VXFK�D�ODGGHU�ZRXOG�EH�PRUH�
FRPSOLFDWHG�WKDQ�DQ\WKLQJ�ZH�KDG�WR�GHDO�ZLWK�IRU�5XQ��D���
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CDF 7LPH

l ,I�ZH�ZHUH�WR�UHXVH�DQ\�SDUW�RI�WKH�H[LVWLQJ�69;,,�ZH�
ZRXOG�QHHG�D�VXEVWDQWLDO�VKXWGRZQ�
É (YHQ�LI�DOO�ZH�GR�LV�WUDQVIHU�RQH�RU�WZR�OD\HUV�ZRUWK�RI�ODGGHUV DQG�

SUH�EXLOG�DOO�RWKHU�OD\HUV�RQ�QHZ�VXSSRUWV�EHIRUH�WKH�VKXWGRZQ��ZH�
HVWLPDWH�WKDW�ZH�ZRXOG�EH�RII�WKH�DLU�IRU�RQH�\HDU

É ,I�ZH�UH�XVH�WKH�H[LVWLQJ�EXONKHDGV�WKH�VKXWGRZQ�UHTXLUHG�ZRXOG�
EH�ORQJHU�VWLOO�

É ,Q�DOO�FDVHV��7KH�VKXWGRZQ�SHULRG�ZRXOG�EH�HQWLUHO\�WLPH�FULWLFDO�
� $Q\�SUREOHPV�WKDW�OHDG�WR�GHOD\V�LQ�WKH�UHEXLOGLQJ�RI�WKH�69;,,�DQG�
ILQDO�DVVHPEO\�ZRXOG�DGG�WR�WKH�WLPH�ZH�DUH�RII�WKH�DLU��

� 7KHUH�LV�12�FRQWLQJHQF\�
� 7KHUH�DUH�VLJQLILFDQW�ULVNV�
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CDF 6KXWGRZQ�VHTXHQFH
l 5HSODFHPHQW�RI�RQO\�WKRVH�OD\HUV�ZKLFK�DUH�GDPDJHG

É 7HFKQLFDO�&KDOOHQJHV��+RZ�PXFK�GLVDVVHPEO\�	�UH�DVVHPEO\�"�7LPH�"�
É 5HTXLUHG�VKXWGRZQ�FRXOG�EH�ORQJ�DQG�PD\�LQYROYH�ULVNV

� +DQGOLQJ��GLVDVVHPEOLQJ��DQG�UHEXLOGLQJ�69;,,�EDUUHOV�FDUULHV�VFKHGXOH�ULVNV��
UHTXLUHV�UHFRQVWUXFWLRQ�DQG�WHVWLQJ�WLPH�GXULQJ WKH�VKXWGRZQ�SHULRG�
Ç ([WUDFW�,6/�DQG�WUDQVSRUW�WR�6L'HW
Ç 5HPRYH�69;,,�VSDFHWXEH�DQG�VSOLW�LW�RSHQ��IDLU�DPRXQW�RI�IL[WXUH�VHWXS�DQG�XVH
Ç 8QFDEOH DQG�UHPRYH�/���EHDPSLSH��PRUH�IL[WXUH�VHWXS�DQG�XVH
Ç 5HPRYH�DOO���%DUUHOV�DQG�WUDQVIHU�WR�EDUUHO�DVVHPEO\�IL[WXUHV�
Ç 5HPRYH�ODGGHUV�

ß &RXOG�SRVVLEO\�UHPRYH�RQO\�WKRVH�ODGGHUV�ZKLFK�DUH�GDPDJHG
ß ,I�EXONKHDG�DOLJQPHQWV�DUH�DIIHFWHG�RU�TXHVWLRQDEOH��RU�LI�ZH�ZDQW�WR�VXUYH\�ORFDWLRQV�RI�QHZO\�

LQVWDOOHG�ODGGHUV�WKHQ�FRPSOHWH�GLVDVVHPEO\�DQG�UH�DOLJQPHQW�RI�EXONKHDGV�LV�UHTXLUHG�
Ç ,QVWDOO�QHZ�ODGGHUV��VXUYH\�	�WHVW
Ç 5HLQVWDOODWLRQ�DQG�EDUUHO�WR�EDUUHO�DOLJQPHQW�LQ�VSDFHWXEH
Ç 5HLQVWDOODWLRQ�RI�/D\HU����DQG�EHDPSLSH�LQWR�69;,,��VXUYH\HG�DQG�DOLJQHG��EHDPSLSH�

PRXQWV�LQVWDOOHG
Ç 5HLQVWDOODWLRQ�RI�69;,,�LQWR�,6/��DQG�,6/�LQWR�&27��VXUYH\HG��DOLJQHG��UHWHVWHG

l 7LPH�HVWLPDWH������PRQWKV�RXW�����PRQWKV�������PRQWKV�LQ
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CDF 6R�ZKHUH�GR�ZH�VWDQG�"

l 5HEXLOGLQJ�DQ�69;,,�PHDQV
É$�ULVN\�UHSHDW�ZLWK�'6�VLOLFRQ�DQG�OLPLWHG�ORQJHYLW\��
RU
É$�PRUH�UDG�KDUG�GHVLJQ�ZLWK�HYHQ�PRUH�FRPSOLFDWHG��LQWHUQDOO\�

FRROHG�ODGGHUV�DQG�D�SRVVLEOH�ORVV�RI�VWHUHR�
$QG

É$OO�QHZ�EXONKHDGV��VSDFH�WXEH��DQG�EDUUHO�VXSSRUWV�ZLWK�UH�XVH�RI�
VRPH�ODGGHUV����\HDU�VKXWGRZQ��RU�PDNH�DOO�QHZ�ODGGHUV

RU
É:H�GR�D�IXOO�GLVDVVHPEO\�DQG�UHEXLOG�ZKLFK�PHDQV�PRUH�WKDQ���\HDU�

RII�WKH�DLU�ZLWK�DOO�NLQGV�RI�VFKHGXOH�ULVNV

1R�HDV\�ZD\�«
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CDF 7KH�UHVW�LV�QRW�VR�EDG

l 7KHUH�PD\�EH�D�ZD\�WR�FRPSOHWHO\�UHSODFH�69;,,�DW�
UHDVRQDEOH�FRVW�DQG�RQ�VFKHGXOH
É 7KH�LVVXHV�

� 7KH�UHDGRXW�FKLS
� 6KRUW�WLPH�VFDOH�IRU�GHYHORSPHQW�RI�PHFKDQLFDO�VWUXFWXUHV�

l :H�FDQ�HDVLO\�EXLOG�D�/D\HU����UHSODFHPHQW�
É ,W�ZRXOG�FRVW�a���N��IRU�DOO�FRPSRQHQWV

� :H�VKRXOG�PDNH�VRPH�FRPSRQHQWV�OLNH�VXSSRUW�VKHOOV�QRZ��ZKLOH�ZH DUH�
VHWXS�WR�GR�WKLV���DQG�SXW�WKHP�DVLGH��

� +\EULGV�DQG�VLOLFRQ�FDQ�EH�GRQH�ODWHU�ZLWKRXW�PXFK�WURXEOH��
� )LQH�SLWFK�FDEOHV�ZHUH�PDGH�E\�&(51�DQG�ZH�QRZ�KDYH�D�VHFRQG�VRXUFH�

É &RQVWUXFWLRQ�WLPH�LV�a���PRQWKV
l $QG�GRQ·W�IRUJHW�WKH�,6/�PD\�QRW�QHHG�DQ\�ZRUN�DW�DOO

É:H�VKRXOG�SUREDEO\�SUHSDUH�D�IHZ�UHSODFHPHQW�ODGGHUV�IRU�HDFK�
OD\HU�MXVW�LQ�FDVH�VRPH�FKLSV�GLH�RU�ZKDWHYHU«�EXW�QRWKLQJ�PDMRU



CDF Collaboration Sep. 21,  2000 - Incandela - page 21

CDF 2XU�3ULRULWLHV

l 0D[LPXP�LQWHJUDWHG�OXPLQRVLW\�
É *HW�WR�KLJK�OXPLQRVLW\�UXQQLQJ�DV�TXLFNO\�DV�SRVVLEOH

Ç 6KRXOG�EH�GRQH�DVDS�LI�WKH�SK\VLFV�MXVWLILHV�LW�
Ç 6KRXOG�QRW�ZDLW�MXVW�IRU�WKH�VDNH�RI�RSWLPL]LQJ�FRPSRQHQW�OLIHWLPHV

É0LQLPL]H�VKXWGRZQ�SHULRGV
Ç &')�KDV�DQ�RYHUKHDG�RI���PRQWKV�IRU�PRYLQJ�RXW�DQG�EDFN�LQWR�WKH +DOO
Ç $Q\�FKDQJHV�WKDW�PXVW�RFFXU�VKRXOG�EH�GHVLJQHG�WR�DGG�PLQLPDOO\�WR�WKLV

É %H�SUHSDUHG�WR�UXQ�ORQJHU�WKDQ�DQWLFLSDWHG
Ç :KLOH����IE�� LV�DOO�WKDW�LV�IRUHVHHQ�JLYHQ�WKH�FXUUHQW�/+&�VFKHGXOH��LW�PD\�EH�

ZLVH�WR�KDYH�D�GHWHFWRU�FDSDEOH�RI�PRUH�UXQQLQJ�WKDQ�WKLV�
ß :H�QHHG�VRPH�VDIHW\�PDUJLQ�LQ�RXU�GHWHFWRU�GHVLJQ�
ß 7KH�$'�PD\�GHOLYHU�PRUH�OXPLQRVLW\�WKDQ�FXUUHQWO\�LQGLFDWHG�

l 3RZHUIXO�DQG�UREXVW�GHWHFWRU
É )RU�5XQ��E��WKH�5XQ��D�SHUIRUPDQFH�VKRXOG�EH�UHWDLQHG�RU�LPSURYHG

Ç 'R�ZH�QHHG�WR�PDNH�FKDQJHV�WR�LPSURYH�WKH�SDWWHUQ�UHFRJQLWLRQ�"�
Ç 'R�WKH�DPELJXLWLHV�RI�69;,,���R�OD\HUV�FRPSURPLVH��'�YHUWH[LQJ�"�,I�WKLV�LV�

LPSRUWDQW��ZH�VKRXOG�LPSURYH�WKLV�
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CDF ,QWHUPLVVLRQ

l $UH�WKHUH�DQ\�TXHVWLRQV�"
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CDF &RPSOHWH�5HSODFHPHQW�6FHQDULR

l %XLOG�D�FRPSOHWH�69;,,�UHSODFHPHQW
É 7KLV�LVQ·W�D�VPDOO�SURMHFW�EXW�LW�DSSHDUV�WR�EH�WKH�PRVW�UHDVRQDEOH�FKRLFH

l 7KHUH�DUH�DGYDQWDJHV
É :KHQ�WKH�QHZ�V\VWHP�LV�UHDG\�ZH�GR�D�FRPSOHWH�VZDS��

� 7KH�VKXWGRZQ�FRXOG�EH���PRQWKV��PD\EH�OHVV�
� $OO�WKH�PRVW�FULWLFDO�FRQVWUXFWLRQ�VWHSV�FRXOG�EH�GRQH�EHIRUH�WKH�VKXWGRZQ

É 7KH�QHZ�V\VWHP�FRXOG�EH�EHWWHU�DV�D�PDWWHU�RI�FRXUVH
� 0RUH�UDG�KDUG��SURYLGLQJ�VRPH�LQVXUDQFH
� /HVV�PDWHULDO
� $�QHZ�OD\RXW�WKDW�FRXOG�LQWHJUDWH�VRPH�RI�ZKDW�ZH�OHDUQ�LQ�5XQ��D

l :KDW·V�UHTXLUHG
�� :H�PXVW�JHW�VWDUWHG�RQ�WKH�FKLSV����
�� %HQHILW�IURP�RXU�DQDO\VLV�RI�WKH�5XQ��D�SURMHFWV
�� &RVW�PXVW�EH�PRGHUDWH�DQG�ULVNV�PXVW�EH�PLQLPDO�² WKLV�IROORZV�IURP���
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CDF $Q�([DPSOH

l 7KH�:RUNLQJ�*URXS�GHYHORSHG�DQ�H[DPSOH�RI�D�FRPSOHWH�
UHSODFHPHQW�RI�69;,,�DQG�/D\HU���
É 7KLV�LV�QRW�D�SURSRVDO�IRU�D�VSHFLILF�OD\RXW��:H�ZLOO�KDYH�WLPH�WR�

VWXG\�VSHFLILFV�DQG�WR�PDNH�GHFLVLRQV�RQ
� 1XPEHU�RI�OD\HUV
� 5DGLL�RI�WKHVH�OD\HUV
� 6WULS�SLWFKHV�
� 6WHUHR�DQJOHV
� 3L[HOV

É 7KH�H[DPSOH�GRHV�KRZHYHU�LGHQWLI\
� 7KH�DSSUR[LPDWH�VFDOH�IRU�D�FRPSOHWH�UHSODFHPHQW
� $�PHWKRGRORJ\�IRU�VWUHDPOLQHG��ORZ�FRVW�SURGXFWLRQ
� &RPSRQHQWV�WKDW�QHHG�WR�EH�DGGUHVVHG�YHU\�VRRQ�DV�D�UHVXOW�RI�ORQJ�
GHYHORSPHQW�RU�SURGXFWLRQ�OHDG�WLPHV�
Ç :H�KDYH�LQ�IDFW�DOUHDG\�VWDUWHG�GHYHORSPHQW�RI�VRPH�² UHSRUWHG�EHORZ



CDF Collaboration Sep. 21,  2000 - Incandela - page 25

CDF

-30 -20 -10 0 10 20 30
-30

-20

-10

0

10

20

30

%DVLF�&RQFHSW

l *RDO��.HHS�RU�LPSURYH�IXQFWLRQDOLW\
l 5HWDLQ�,6/��a� NUDG�IE���
l ��1HZ�5DGLDO�*URXSV

É 2XWHU
� 'HVLJQ�WR�ODVW�D�ORQJ�WLPH�
� 6LPSOH�

Ç WZR�VLQJOH�VLGHG�VHQVRU�GHVLJQV
Ç RQH�GRXEOH�VLGHG�K\EULG�GHVLJQ�
Ç FDUERQ�ILEHU�VXSSRUWV�ZLWK�FRROLQJ

É ,QQHU��ZLWKLQ�EOXH�FLUFOH�
� 'HVLJQ�WR�ODVW�PLQLPXP�RI����IE���

� ,QWHJUDWHG�FRROLQJ�DW�ORZHU�WHPS�
� 7ZR�RXWHUPRVW�OD\HUV�Z�VLPSOH�GHVLJQ�

Ç ��VLQJOH�VLGHG�VHQVRU�GHVLJQV
Ç /���VW\OH�K\EULG�GHVLJQ

� ,QQHUPRVW�OD\HU��/���UHSODFHPHQW�
Ç ([DFW�UHSODFHPHQW
Ç &RXOG�XVH�SL[HOV�LI�UHDG\�DQG�VXIILFLHQWO\�
OLJKWZHLJKW��
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CDF

~ 64 cm 

SVXII-b
 

 ISL

Layer 00'

 

7KH�H[DPSOH
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CDF &RPSDULVRQ
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CDF &06�5RG�FRQFHSW
l 2XWHU�6HFWLRQ�XVHV�VLPSOH�

VLQJOH�VLGHG�PRGXOHV�DQG�&06�
URG�FRQFHSW
É $[LDO�VWULS�PRGXOHV
É 6KDOORZ�VWHUHR�PRGXOHV

l 5RG
É ,QWHJUDWHV�FRROLQJ�DQG�FDEOHV
É 'XDO�YLHZV�REWDLQHG�E\�VWDFNLQJ�

VLQJOH�VLGHG�PRGXOHV
l 5RGV�LQVWDOO�LQWR�VLPSOH�ZKHHO�

VXSSRUWV
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CDF &06�:KHHO�6XSSRUW
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CDF &06�5RG�6XSSRUW�&RQFHSW
Uses only stereo modules made up of two single-sided 
modules. These are installed back to back with small 
overlap in z in boxlike “rod”. Rods install in C-fiber 
endplate system like COT field sheets. CMS achieves 
very high precision alignments from one rod to next. 
They are also easily swapped in and out. 
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CDF ,QQHU�6HFWLRQ�

• Innermost layer on beam pipe 
could be the same as Layer 00 or 
it could be pixels.

• The other two layers can be like 
Layer 00 with electronics outside 
the tracking volume:

•Low mass inner layers 

•Could remove z ambiguities 
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CDF 7KH���OD\HUV�EH\RQG�/��
l %XLOG�&�ILEHU�VXSSRUW�F\OLQGHUV�

ZLWK�SRO\JRQDO�FURVV�VHFWLRQ
l ,QVWDOO�VLQJOH�VLGHG�VLOLFRQ�XVLQJ�

ORQJ�NDSWRQ�UHDGRXW�FDEOHV�
É 7KLV�LV�VLPLODU�WR�/D\HU����
É 7UDFHV�FDQ�KDYH�ODUJHU�SLWFK�DQG�

OHVV�FDSDFLWDQFH
l &RROLQJ�FDQ�EH�LQWHJUDWHG�LQWR�

WKHP�GLUHFWO\
l 6LOLFRQ�FDQ�EH�PRXQWHG�LQVLGH�

DQG�RXWVLGH�WR�REWDLQ�VWHUHR�
YLHZV�

l 6WHUHR�FDQ�EH�VKDOORZ�RU���R

É :H�GRQ·W�QHHG�WR�GHFLGH�QRZ

C Fiber skin
Cooling tube

Single-sided
axial strips sensor

Fine pitch kapton
signal cables

Kapton layer

Honeycomb 
or Foam

Single-sided 90o 
stereo strips sensor
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CDF 6KHOO�6XSSRUW�&RQFHSWV

l $W�VPDOO�UDGLL��&DUERQ�)LEHU�VKHOOV�FDQ�EH�XVHG�WR�VXSSRUW�PRGXOHV
É &06�LV�XVLQJ�PROGHG�F\OLQGHUV�ZLWK�LQWHJUDWHG�FDEOHV�DQG�FRROLQJ

� 0RGXOHV�DUH�LQVWDOOHG�RQ�ERWK�WKH�H[WHULRU�DQG�LQWHULRU�LQ�RUGHU WR�PDLQWDLQ�]�RYHUODS
É ,Q�/D\HU����ZH�XVH�PROGHG�VKHOOV�ZLWK�FRROLQJ�WXEHV�UXQQLQJ�XQGHU�OHGJHV

� 6LOLFRQ�LV�LQVWDOOHG�RQ�WKH�IODW�VHFWLRQV�DQG�DOO�HOHFWURQLFV�DUH�RXWVLGH�WKH�WUDFNLQJ�
UHJLRQ
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CDF 'HWDLOHG�([DPSOH
Layer R [cm] Nphi chips pitch hybrid pitch width total chips cumulative phi coverage
L0A-1 1.35 6 1 0.0025 0.005 0.84 36 36 59%
L0A-2 1.65 6 2 0.0025 0.005 1.48 72 108 86%
L1A 3.5 12 2 0.0035 0.007 1.992 144 252 109%
L1S 3.5 12 2 ? 0.007 1.992 144 396 109%
L2A 5.25 18 2 0.0035 0.007 1.992 216 612 109%
L2S 5.25 18 2 ? 0.007 1.992 216 828 109%
L3A 8 12 4 0.0028 0.0084 4.5008 288 1116 107%
L3S 8 12 3 ? 0.0112 4.5008 216 1332 107%
L4A 12 18 4 0.0028 0.0084 4.5008 432 1764 107%
L4S 12 18 3 ? 0.0112 4.5008 324 2088 107%
L5A 16 24 4 0.0028 0.0084 4.5008 576 2664 107%
L5S 16 24 3 ? 0.0112 4.5008 432 3096 107%

l 7RWDO�LQVWDOOHG�FKLS�FRXQW�RI�69;,,���/��� ���������� �����
l 7KLV�H[DPSOH�KDV������LQVWDOOHG�FKLSV�
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CDF 3L[HOV
l &RXOG�EH�EHQHILFLDO�WR�

SK\VLFV
É ,PSURYHG�SDWWHUQ�

UHFRJQLWLRQ
É 6HSDUDWLRQ�RI�KLWV�ZKLFK�

ZRXOG�ZLOO�EH�RYHUODSSHG�LQ�
/D\HU���
� ,Q�KLJK�HQHUJ\�E�MHWV�XS�WR�

����RI�KLWV�DUH�VKDUHG�LQ�
/D\HU����

É *RRG�U�φ LPSDFW�SDUDPHWHU�
UHVROXWLRQ�DQG�PRGHUDWHO\�
JRRG�]�UHVROXWLRQ

l ,PSRUWDQW�,VVXHV
É 0DWHULDO
É &RVW
É 6FKHGXOH

Z strip length [cm]

f M
er

ge
d 

C
lu

st
er

ttbar events (N lepton ≥ 1)
∆ rφ ≤ 100µm

0

0.2

0.4

0.6
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0
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CDF 3L[HOV����
l 3LJJ\�EDFN�ORWV�RI�SUHYLRXV�

GHYHORSPHQW
É 8VH�$7/$6�VHQVRUV�DQG�VWDYH�

VXSSRUW�FRQFHSW
É )3,;�UHDGRXW�FKLS

l %DVLF�PRGXOH�KDV�DOUHDG\�EHHQ�
SURWRW\SHG
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CDF 3DUWLDO�UHSODFHPHQW�VWXGLHG
l 3UH�EXLOG�DV�PXFK�DV�SRVVLEOH�² H�J��

WKH�LQQHU�VHFWLRQ�
É /D\HU������ZLWK�6LQJOH�VLGHG�K\EULGV�

VKRXOG�EH�EXLOW�QR�PDWWHU�ZKDW
É 3L[HOV�FRXOG�EH�LQVWDOOHG�LI�UHDG\
É /���/���ZLWK�VLPSOH�VLQJOH�VLGHG�

K\EULGV�DQG�ORQJ�UHDGRXW�FDEOHV
� 6LQJOH�VLGHG�VHQVRUV�EDFN�WR�EDFN�Z��

���GHJUHH�VWHUHR

l 2XWHU�VHFWLRQ
É 0DNH�QHZ�DQQXODU�EXONKHDGV�WR�

VXSSRUW��69;,,�ODGGHUV
É :RXOG�VHHN�WR�UHXVH�69;,,�OD\HUV�

����
� 6SDUHV�QHHGHG��a����"��PHDQV�ZH�

QHHG�WR�PDNH�PRUH�GRXEOH�VLGHG�
VLOLFRQ

É 3UH�DVVHPEOH�DV�PXFK�DV�SRVVLEOH�
WKHQ�WUDQVIHU�ODGGHUV�IURP�69;,,
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CDF &KLSV

l 69;�&KLSV�² SUHVHQWO\�+RQH\ZHOO�69;�'
É 7KHUH�DUH�WRR�IHZ�UHPDLQLQJ�IRU�$1<�OHYHO�RI�UHEXLOG
É +RQH\ZHOO�,VVXHV

� +RQH\ZHOO�KLVWRU\�KDV�QRW�EHHQ�JRRG�IRU�&')
Ç /RZ�DQG�LQFRQVLVWHQW�\LHOGV
Ç +LJK�IDLOXUH�UDWH�DIWHU�GLFLQJ�DQG�RQ�K\EULGV
Ç /RQJ�OHDG�WLPHV

� +RQH\ZHOO�KDV�ERRVWHG�SULFH�VLJQLILFDQWO\�WR�a��N��SHU�ZDIHU��
� 2WKHU�H[SHULPHQWV�KDYH�KDG�HTXDO�RU�ZRUVH�H[SHULHQFH�UHFHQWO\�

É 2SWLRQV
�� 2UGHU�PRUH�+RQH\ZHOO�DW�KLJK�FRVW�² PXVW�DFW�YHU\�VRRQ�
�� 8VH�DQ�H[LVWLQJ�/+&�FKLS��H�J��&06�$39���

Ç 7KLV�UHTXLUHV�VLJQLILFDQW�FKDQJHV�WR�'$4�DQG�FDEOH�LQIUDVWUXFWXUH
�� 'HYHORS�D�QHZ�YHUVLRQ�ZLWK�D�GLIIHUHQW�YHQGRU�
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CDF &KLSV����

l 2SWLRQ���UHFRPPHQGHG�
É 7HFKQRORJ\�KDV�HYROYHG��FRPPHUFLDOO\�DYDLODEOH������µP�SURFHVV�

KDV�EHHQ�VWXGLHG�DQG�DSSOLHG�IRU�+(3��H�J��&06�$39��)1$/�)3,;�
� %HWWHU�SHUIRUPDQFH��ORZHU�QRLVH�
� ,QWULQVLFDOO\�UDG�KDUG�ZLWK�VSHFLDO�GHVLJQ�UXOHV
� /RZ�FRVW�DQG�VKRUW�OHDG�WLPHV

É 7ZR�DSSURDFKHV�IRU�&')
���&RPSOHWH�UHGHVLJQ�XVLQJ�DSSURSULDWH�PRGHOV�DQG�GHVLJQ�UXOHV�

� /RQJ�OHDG�WLPH��FKLSV�DYDLODEOH�����
���7UDQVIRUPDWLRQ�RI�H[LVWLQJ�FLUFXLW��UHGR�RQO\�WKRVH�HOHPHQWV�WKDW�PXVW�

EH�UHGRQH
� ([SORUDWRU\�VWXG\�XQGHUZD\��/%/�3DGRYD�
� 3RVVLEOH�VXEPLVVLRQ�WKLV�PRQWK��026,6�² 760&�

� 1HZ�SUH�DPS�ZLWK�H[SHFWHG�ORZHU�QRLVH�LQFOXGHG
� 9HULI\�PRGHOV�DQG�SURFHVV

� ��)7(�\HDU�HVWLPDWHG�IRU�FRPSOHWH�WUDQVIRUPDWLRQ�EXW�WKHUH�LV�VRPH�
WHFKQLFDO�ULVN
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CDF �����µP�&RQYHUVLRQ�3URJUHVV

l 3UHDPS�OD\RXW�GRQH��SLSHOLQH�DQG�VKLIW�UHJLVWHU�OD\RXW�LQ�SURJUHVV
l 1HZ�PDQSRZHU�IURP�3DGRYD
l ,QWHUIDFH�VFKHPH�ZRUNHG�RXW
l $QDORJ�WHVW�FKLS��VKRZQ�DERYH��WR�026,6��������

É ��SUHDPSV�ZLWK�WUDQVLVWRU�YDULDWLRQV
É ��SLSHOLQV
É (QFRVHG�WUDQVLVWRU�WHVW�VWUXFWXUHV
É ��FHOO�VKLIW�UHJLVWHU
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CDF 3RUWFDUGV�'$4

l ,VVXHV�IRU�FXUUHQW�3&
� &RPSDWLELOLW\�ZLWK�D�QHZ�FKLS������9�OHYHOV�QHHGHG�
� 3&�0DWHULDO�LQ�WUDFN�YROXPH
� 9ROWDJH�UHJXODWRUV�PD\�QRW�VXUYLYH�GRVH
� '2,0V�PD\�QRW�VXUYLYH�GRVH�DQG�KDYH�WR�EH�UHSODFHG�ZLWK�&X�'2,0V�RU�
9&6(/V

l 1HZ�0LQL�3&��P3&��DQG�-XQFWLRQ�3&��-3&��6FKHPH
É;0,7�5(&9�VFKHPH�OLNH�,6/�ZKHUH�3&�LV�IDU�IURP�ODGGHUV
É -3&�RXWVLGH�WUDFNLQJ�YROXPH�DQG�P3&�QHDU�RU�RQ�WKH�K\EULG

� /RZ�PDVV�FDEOH�EHWZHHQ�P3&�DQG�-3&
É -3&�XVHV�H[LVWLQJ�+RQH\ZHOO�;&95�DQG�''5�FKLSV

� +DYH�HQRXJK�;&95��QHHG�''5V�
ÉP3&�ZRXOG�XVH�H[LVWLQJ�;&95��EHOLHYHG�FRPSDWLEOH�ZLWK�����9�
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CDF ,QWHUIDFH�WR�����9�FKLS

l 0LQL�3&�VFKHPH�ZRUNV�IRU�ERWK�69;�'�RU�QHZ������µP�FKLS
�� +RQH\ZHOO�;&95�FKLS�GLIIHUHQWLDO�RXWSXWV�FDQ�EH�FRQILJXUHG�DV�

FRPSOHPHQWDU\�&026�RXWSXWV
�� 'LII·O RXWSXWV�KDYH�GHGLFDWHG�SRZHU�SLQ�WKDW�FDQ�EH�FRQQHFWHG�WR����9
�� 7KHUH�LV�QR�VWHS������DQG���JLYH�����9�&026�FRPSOHPHQWDU\�RXWSXWV

5V
TX

5V
DDR

5V
TX

5V
TX

5V
TX

5V
TX

Power and
bias supplies

From DAQ
control &
timing

To DAQ
data

2.5V
SVX3E

2.5V
SVX3E

HybridMini Port Card

TN

BN

Differential signals

Single Ended Signals

+2.5V

Junction Port Card
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CDF 3UDFWLFDO�&RQVLGHUDWLRQV
l 69;���

É 5HGHVLJQ����)7(��\UV�a�����0�
É 7UDQVODWLRQ�a����N��

l +RQH\ZHOO�
É ����0��DQG�VFKHGXOH�ULVNV

l 3RZHU�6XSSOLHV��3RUWFDUGV���
&DEOHV
É 2I�RUGHU��0��

l 1HZ�EHDPSLSH
É 2I�RUGHU�����N�

l 6LQJOH�VLGHG�VLOLFRQ�
É %XGJHWDU\�TXRWH�a���0�

� ������JRRG�VWULSV
� 9%' ≥ ���9

l 0RGXOH�SURGXFWLRQ�ODERU�����N�
É �����VLQJOH�VLGHG�HTXLY���66��

PRGXOHV
É 3URGXFWLRQ�UHTXLUHPHQWV�DUH�

PRGHVW��
É %DVHG�RQ�,6/�H[SHULHQFH�

� ��WHFKQLFLDQV�FRXOG�IDEULFDWH��DQG�
����WHFKQLFLDQV�FRXOG�LQVSHFW��
ZLUHERQG�DQG�UHSDLU���66�PRGXOHV�
SHU�GD\�RQ�RQH�&00��LQFOXGHV�
FRQWLQJHQF\�

� ��WHFKQLFLDQV�FRXOG�FRPSOHWH�DOO�
PRGXOHV�LQ�����ZHHNV�

l +\EULGV�����N�
� 2II�VLOLFRQ��DQG�XVH�DGHTXDWH�UHDO�

HVWDWH�WR�PDNH�UREXVW��VLPSOH��HDV\�
WR�PDQXIDFWXUH

l 0HFKDQLFDO�6XSSRUWV�����0��"�
É 0RGHO�DIWHU�&06�/���

� QHVWHG�F\OLQGHUV�DW�VPDOO�UDGLXV�
� URGV�DW�LQWHUPHGLDWH�UDGLL
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CDF 6FKHGXOH�,VVXHV

l :H�QHHG�ILQDO�FKLSV�RQH�\HDU�EHIRUH�WKH�GDWH�ZH�LQVWDOO�D�
FRPSOHWHG�V\VWHP�LQVLGH�,6/�
É ,I�ZH�KDYH�FKLSV�E\�HQG�RI������RU�HDUO\������ZH�FDQ�PDNH�D�

VKXWGRZQ�VRPHZKHUH�LQ�WKH�SHULRG�IURP�ODWH������WR�PLG������
l :H�VKRXOG�EHJLQ�DQ�HQJLQHHULQJ�DQG�SURWRW\SLQJ�HIIRUW�IRU�

É0RGXOH�DQG�VXSSRUW�PHFKDQLFV�DQG�FRROLQJ
É )LQH�SLWFK�&DEOHV��TXDOLI\�QHZ�YHQGRUV�
É0LQL�3&�VFKHPH
É+\EULGV��XVH�H[LVWLQJ�69;�'�FKLSV�

l 6LOLFRQ�FDQ�EH�RUGHUHG�ODWHU�² �����
l 6KRXOG�ILQDOL]H�OD\RXW�E\�HDUO\�������



CDF Collaboration Sep. 21,  2000 - Incandela - page 45

CDF 5HVSRQVH�WR�3$&
l 2XU�DQVZHUV�WR�WKH�3$&�

É /���RQO\�UHSODFHPHQW�FRXOG�EH�
DGHTXDWH�,)
� )OXHQFHV�WXUQ�RXW�WR�EH�DW�WKH�

ORZ�HQG�RI�H[SHFWDWLRQV
� :H�FDQ�OLYH�ZLWKRXW�69;�/�
� 69;�/��FDQ�EH�ELDVHG�RU�ZH�FDQ�

OLYH�ZLWKRXW�LW�DV�ZHOO

É $Q\�SDUWLDO�UHSODFHPHQW�RI�
69;,,�/D\HUV�HQWDLOV
� &RPSOLFDWHG�FRQVWUXFWLRQ�LVVXHV
� $�OHQJWK\�VKXWGRZQ

É $�IXOO�UHSODFHPHQW�RI�69;,,�
DQG�/D\HU���
� :KLOH�LW�LQYROYHV�PRUH�QHZ�

FKDQQHOV��WKH�5XQ��E�ZRUNLQJ�
JURXS�MXGJHV�WKLV�WR�EH�DQ�HDVLHU�
DQG�OHVV�ULVN\�RSWLRQ�

� ,QYROYHV�D�PXFK�VPDOOHU�ORVV�RI�
UXQQLQJ�WLPH�WKDQ�DQ\�SDUWLDO�
69;,,�UHSODFHPHQW�VFKHPH�

� &RXOG�EH�DFKLHYHG�DW�UHDVRQDEOH�
FRVW�DQG�LQ�D�UHDVRQDEOH�WLPH�,)
Ç :H�VWUHDPOLQH�WKH�GHVLJQ�ZLWK�

VLPSOH�PHFKDQLFV�DQG�D�PLQLPXP�
QXPEHU�RI�GLIIHUHQW�SDUWV

Ç 8VH�VLQJOH�VLGHG�VLOLFRQ
Ç :H�KDYH�DGHTXDWH�FKLSV
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CDF 6XPPDU\�DQG�&RQFOXVLRQV

l (VWLPDWHV�RI�VLOLFRQ�OLIH�H[SHFWDQFLHV�IDOO�LQ�ZLGH�UDQJH
l :H�FDQ·W�JXDUDQWHH�ZH�ZRQ·W�QHHG�D�ODUJH�UHSODFHPHQW�
l :LWK�GDWD��E\�VD\�HDUO\�WR�PLG� �������ZH�FRXOG�NQRZ�

SUHFLVHO\�KRZ�H[WHQVLYH�WKH�UHSODFHPHQWV�ZLOO�KDYH�WR�EH�
l 7KH�SUXGHQW�FRXUVH�LV�WR�VWDUW�SUHSDUDWLRQV�QRZ�LQ�FDVH�D�

ODUJH�VFDOH�UHSODFHPHQW�LV�UHTXLUHG
É 3XVK�DKHDG�TXLFNO\�ZLWK�D�QHZ�FKLS�LQ�RUGHU�WR�KDYH�SURGXFWLRQ�FKLSV�

DYDLODEOH�LQ�HDUO\������
É'HYHORS�DQG�SURWRW\SH�SRUWFDUG��K\EULGV��PHFKDQLFV�DQG�FRROLQJ�

l 7KH�5XQ�E�:RUNLQJ�JURXS�UHFRPPHQGV�WKDW�&')�UHTXHVW�
IXQGLQJ�IRU�VXFK�D�SURJUDP�RI�5	'�LQ�)<���
É 7KLV�SURJUDP�FDQ�EH�GHWDLOHG�SULRU�WR�WKH�)DOO�3$&�PHHWLQJ�


